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Abstract

Background: Maternal Near Miss (MNM) and Maternal Mortality (MM) are key indicators of the quality of
maternal healthcare. MNM refers to cases where a woman survives a life-threatening obstetric complication,
while MM represents fatal outcomes. Assessing MNM and MM provides valuable insights into the strengths
and weaknesses of the healthcare system. This study aims to determine the prevalence, causes, and healthcare
response to MNM and MM at Patna Medical College and Hospital (PMCH), Bihar, from January 2022 to
December 2023.

Methods: A retrospective observational study was conducted using hospital records of 100 cases of MNM and
MM. Data on patient demographics, obstetric history, causes of MNM/MM, and interventions received were
collected. Descriptive statistics were used to analyze the frequency and distribution of cases, and chi-square tests
were applied to assess associations between risk factors and outcomes.

Results: The study found a high prevalence of MNM cases compared to MM, indicating the effectiveness of
emergency obstetric interventions. The leading causes of MNM included postpartum hemorrhage, hypertensive
disorders, and sepsis, while MM was primarily associated with delayed medical attention and inadequate
emergency response. A significant proportion of MNM cases required ICU admission, blood transfusion, and
surgical interventions. The study also identified gaps in emergency obstetric care, such as referral delays, lack of
critical care infrastructure, and insufficient healthcare personnel.

Conclusion: The findings emphasize the need for enhanced maternal healthcare strategies, including improving
referral systems, timely interventions, and strengthening emergency obstetric care. Addressing these gaps
through policy reforms, better resource allocation, and healthcare training programs can help reduce maternal
mortality and improve maternal health outcomes in Bihar.

Keywords: Maternal Near Miss, Maternal Mortality, Obstetric Emergencies, Quality of Care, Referral Systems,

Emergency Obstetric Care, Bihar, Healthcare Interventions.
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Introduction

Maternal health is essential worldwide since it obstetric issues due to medical intervention.

measures a country's healthcare system. Maternal
mortality (MM)—the death of a pregnant woman, a
woman giving birth, or a woman dying within 42
days following the abortion due to pregnancy
complications—is an essential statistic for maternal
healthcare quality [1].

Despite its relevance, maternal mortality statistics
underestimate severe maternal disease. Maternal
Near Miss (MNM) is a popular way to close this
gap [2]. A miraculous medical miracle occurs when
a woman survives a near-fatal pregnancy, birth, or
postpartum issue thanks to rapid medical attention
[3]. According to the WHO, a maternal near miss
happens when a woman survives life-threatening
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Identifying MNM cases helps healthcare systems
evaluate maternal healthcare services [4]. These
stories show where medical intervention has helped
and where more helps. MNM shows us what
prevented problems from turning deadly, unlike
maternal mortality, which demonstrates system
failure. Healthcare professionals and policymakers
can initiate targeted measures to lower maternal
mortality with this strategy [5].

According to research, maternal near misses
(NMMs) occur three to ten times more often than
maternal deaths, making them a global indicator of
maternal health [6]. This shows that MNM and
maternal mortality must be considered together to
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fully understand maternal health issues. WHO
clinical and management criteria define maternal
near misses like cardiovascular collapse, severe
hemorrhage requiring blood transfusion, organ
failure, and ICU admission [7]. These guidelines
ensure MNM detection consistency —across
healthcare facilities, improving comparability. The
WHO says that 94% of maternal deaths occur in
underdeveloped nations, making maternal mortality
a global public health issue [8]. India is a major
Sub-Saharan African and South Asian contributor
to maternal mortality. The Janani Suraksha Yojana
(JSY) and National Health Mission (NHM) have
reduced maternal deaths in India, yet rural and
underprivileged areas still have maternal health
disparities [9]. Access to safe, institutional births,
better prenatal care, and better emergency obstetric
treatments have reduced India's MMR in the
previous decade. However, states with high
maternal death rates, like Bihar, require a more
thorough analysis of maternal near miss episodes to
improve healthcare responses [10].

This study will examine MNM cases and
associated  survival treatments to identify
emergency obstetric care best practices and areas
for improvement. Second, Bihar's high maternal
death rate causes major healthcare difficulties.
Research shows that delayed healthcare access,
insufficient referral networks, a lack of skilled
staff, and a lack of emergency obstetric services in
Bihar all contribute to poor maternal health
outcomes. MNM cases can reveal how well our
healthcare system is performing, how long patients
wait for treatment, and how successfully we are
filling maternal health gaps [11]. Researching
MNM cases can also avoid maternal mortality.
MNMs allow prompt assessment of obstetric
complication care, unlike maternal fatalities.
Healthcare providers should focus on these
scenarios and apply evidence-based interventions
to prevent maternal mortality. This includes
improving clinical procedures, referral channels,
and protocols [12]. This study also considers Bihar
motherhood healthcare policies and programs. To
boost maternal healthcare, the government has
launched LaQshya, PMSMA, and JSSK. It is
unclear how these measures affect maternal near
misses and maternal mortality in tertiary care
centers like PMCH. For assessing these initiatives
and suggesting improvements, this study will be
crucial. This study examines maternal death and
near-miss episodes at PMCH,

Patna, including frequency, causes, and treatment
quality. To determine the frequency and causes of
maternal near-misses and deaths at PMCH, Patna.
Examining PMCH's MNM and MM cases will
reveal its maternal healthcare quality. To evaluate
emergency  obstetric care and  suggest
improvements to better serve moms in need. To
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propose Bihar maternal health policies. Maternal
mortality and near-miss rates are important
indicators of maternal healthcare quality. Near
misses are uncommon opportunities to evaluate
effective interventions and discover healthcare
system improvements. Maternal mortality rates
show healthcare system weaknesses. This PMCH,
Patna study can improve emergency obstetric care,
maternal healthcare, and preventable maternal
deaths. This study's deficiencies must be filled to
improve maternal health services and pregnant
women's survival in Bihar.

Methods

Study Design: PMCH researchers examined prior
maternal near misses (MNM) and maternal
mortality (MM). The research is suitable for a
retrospective observational study design, which
evaluates hospital maternal health records over
time. The study uses previous medical data, patient
case files, and hospital registries to assess PMCH's
maternal healthcare quality by examining MNM
and MM occurrence, causes, and treatment.

Study Setting: PMCH, a major tertiary care
facility in Bihar, hosted the research. PMCH
receives high-risk obstetric referrals from across
Bihar, making it ideal for maternal health studies.
The hospital provides emergency obstetric
treatment, ICU services, and maternal health
initiatives to evaluate MNM and MM cases. The
study's findings will identify PMCH maternal
healthcare delivery gaps and propose remedies to
enhance maternal survival rates.

Study Duration: Comprehensive research runs
from January 2022 till December 2023. We need
many maternal near miss and maternal mortality
instances from this era to effectively study maternal
health outcomes. Over two years, there is adequate
data to evaluate healthcare interventions and detect
seasonal maternal issues.

Sample Size: The study includes 100 maternal near
misses and fatalities. We selected our sample from
patients' medical records and case files that met our
inclusion criteria.

As long as data collection and analysis are
practicable, a 100-person sample can reveal major
trends, common issues, and risk factors.

Inclusion Criteria

e The World Health Organization defines
maternal near misses (MNMs) as instances in
which a pregnant woman is at high risk of
catastrophic obstetric consequences like organ
failure, substantial bleeding, septic shock, or
critical care.

e PMCH maternal mortality cases during the
research period, including pregnancy, delivery,
and postpartum deaths.
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e The study includes MNM and MM patients to
assess maternal healthcare quality and identify
survivors with life-threatening complications
and maternal deaths.

Exclusion Criteria

e Suicide, unintentional injuries, and non-
pregnancy-related diseases like cancer and
chronic kidney disease account for a large
share of mother mortality. Obstetric issues that
affect maternal survival are the focus of this
study.

e  When patients' medical records lacked crucial
information about their ailment, treatment, or
results. Lack of adequate records makes data
analysis difficult and casts doubt on the study's
findings.

o Excluding such circumstances preserves the
study's validity, relevance, and data collecting
and analysis.

Data Collection: PMCH's maternal health
registrations, patient case files, and hospital records
provided data. Due to its retrospective character,
the study required a systematic evaluation of
medical records to acquire information about
maternal near misses and deaths. Demographic
data, including age, parity, and gestational age
when difficulties occurred. Health Data MNM/MM
problems, birth method (vaginal, caesarean, or
assisted), and underlying medical difficulties.
Contributors to Maternal Fatalities and Near-
Missions Pregnancy-related hypertension,
postpartum haemorrhage (PPH), sepsis, delayed
labour, and others are extreme obstetric issues.
Treatments  Received  Blood  transfusions,
emergency caesarean sections, ICU admission,
artificial breathing, antibiotics, antihypertensives,
and hysterectomy. Hospital stay length, MNM/MM
ratio, and other parameters. Methodically collecting
data using a standard data extraction form ensured
accuracy and completeness.
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Data Analysis: The collected data was analyzed
using descriptive statistics and inferential statistical
methods to identify trends and associations
between risk factors and maternal outcomes. The
following statistical methods were applied:

Descriptive Statistics: Frequencies and
percentages were used to summarize categorical
variables such as causes of MNM/MM, types of
interventions received, and maternal outcomes.
Mean and standard deviation (SD) were calculated
for continuous variables such as maternal age and
gestational age.

Ethical Considerations: Since the study was
retrospective,  patient  confidentiality = was
maintained by anonymizing all collected data. No
personal identifiers (e.g., patient names or hospital
registration numbers) were included in the dataset.
Ethical approval was obtained from the
Institutional Ethics Committee of PMCH, ensuring
compliance with ethical guidelines for research
involving patient data.

Results

This section presents the findings of the study on
maternal near miss (MNM) and maternal mortality
(MM) cases at Patna Medical College and Hospital
(PMCH), Bihar, from January 2022 to December
2023. The results are structured based on the
incidence, causes, interventions, and healthcare
quality indicators associated with MNM and MM
cases.

Maternal Near Miss Cases: A total of 100 cases
were analyzed, out of which 70 cases (70%) were
classified as maternal near miss (MNM) based on
the WHO criteria. The incidence rate indicates that
for every maternal mortality case, multiple MNM
cases occur, highlighting the burden of severe
maternal complications in this hospital setting.

Table 1: Maternal Near Miss — Incidence and Causes

Parameter Number of Cases (n=70) Percentage (%)
Hypertensive Disorders (Eclampsia, Severe Preeclampsia) 18 25.7%
Hemorrhage (PPH, APH) 28 40.0%

Cardiac and Respiratory Complications 5.7%
Sepsis/Infection 12 17.1%
Obstructed Labor 8.6%

Others (e.g., uterine rupture, embolism) 2 2.9%

Hemorrhage (40%) was the most common cause of
MNM, primarily due to postpartum hemorrhage
(PPH) and antepartum hemorrhage (APH).
Hypertensive disorders (25.7%) were the second
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most common cause, mainly due to eclampsia and
severe preeclampsia. Sepsis (17.1%) was another
significant contributor, often associated with
prolonged labor or post-cesarean infections.
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Table 2: Interventions Received by MNM Cases

Intervention Number of Cases (n=70) Percentage (%)
ICU Admission 32 45.7%
Blood Transfusion 26 37.1%
Emergency Cesarean Section 22 31.4%
Hysterectomy 8 11.4%
Ventilator Support 10 14.3%

Nearly half (45.7%) of the MNM cases required
ICU admission, indicating the severity of
complications.

37.1% received blood transfusions, highlighting the
burden of hemorrhage-related complications.

31.4% underwent emergency cesarean sections due
to fetal distress or maternal complications.
Ventilator support was required in 14.3% of cases,

showing the impact of respiratory or cardiac
complications.

Maternal Mortality Cases: Out of the 100 cases
analyzed, 30 cases (30%) resulted in maternal
mortality (MM).

The maternal mortality ratio (MMR) in this study
reflects the critical gaps in emergency obstetric
care.

Table 3: Leading Causes of Maternal Mortality

Cause Number of Cases (n=30) Percentage (%)
Hemorrhage (PPH, APH) 12 40.0%
Sepsis/Infection 7 23.3%
Hypertensive Disorders 5 16.7%
Obstructed Labor 3 10.0%
Other Causes (Cardiac, Embolism, Multi-organ Failure) 3 10.0%

Hemorrhage was responsible for 40% of maternal deaths, showing its role as the leading cause of MM. Sepsis
(23.3%) and hypertensive disorders (16.7%) also contributed significantly. Obstructed labor (10%) and other

causes (10%) were less common but still critical.

Table 4: Delays Contributing to Maternal Mortality

Type of Delay Number of Cases (n=30) Percentage (%)
Delay in Seeking Care 14 46.7%
Referral Delay 8 26.7%
Hospital Management Delay 5 16.7%
No Delay Identified 3 10.0%

46.7% of MM cases were due to delays in seeking
care, indicating issues like lack of awareness,
financial constraints, and distance from healthcare
facilities. 26.7% faced referral delays, where
patients were transferred too late from smaller

healthcare centers. 16.7% experienced hospital
management delays, including a lack of ICU beds,
blood supply shortages, and delayed decision-
making.

Comparison between MNM and MM Cases

Table 5: Risk Factors Associated with MNM vs MM

Risk Factor MNM Cases (n=70) MM Cases (n=30)
Hypertensive Disorders 18 (25.7%) 5 (16.7%)
Hemorrhage 28 (40.0%) 12 (40.0%)
Sepsis/Infection 12 (17.1%) 7 (23.3%)
Obstructed Labor 6 (8.6%) 3 (10.0%)

Critical Interventions Received 52 (74.3%) 8 (26.7%)

The pattern of risk factors was similar between
MNM and MM cases, with hemorrhage,
hypertensive disorders, and sepsis being the major
contributors. However, MNM cases had a higher
rate of receiving critical interventions (74.3%)

compared to MM cases (26.7%), indicating that
timely and appropriate management played a
crucial role in survival.

Indicators of Healthcare Quality
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Table 6: Availability and Utilization of Emergency Obstetric Care

Indicator Availability (%) Utilization (%)
Blood Bank Services 85% 70%
ICU/CCU Facilities 75% 50%
Surgical Facilities 90% 60%
Trained Obstetricians 80% 65%

While essential maternal healthcare services were
available at PMCH, their utilization was lower,
especially in ICU care (50%) and blood
transfusions (70%).This gap in healthcare response
suggests delays in providing timely treatment and
insufficient emergency preparedness in handling
obstetric emergencies.

Discussion

From January 2022 to December 2023, Patna
Medical College and Hospital (PMCH) in Bihar
conducted the study to determine the frequency,
causes, and healthcare response to maternal near
miss (MNM) and maternal mortality (MM)
episodes. We can learn about emergency obstetric
treatment challenges, maternal healthcare quality,
and how to improve mother health outcomes by
studying these circumstances.

Comparison with Previous Studies: The study
found that haemorrhage, hypertensive disorders,
and sepsis are the leading causes of maternal
problems, consistent with national and worldwide
studies on maternal near misses and death. India
and other developing nations have shown that
postpartum haemorrhage (PPH) is the primary
cause of maternal death and disability. This study's
40% rate matches a previous one that found PPH
caused 38% of maternal fatalities in South India.
The World Health Organisation reports that severe
haemorrhage accounts for 27% of maternal deaths
worldwide, making emergency obstetric treatment
and blood transfusions essential. Eclampsia and
severe preeclampsia accounted for 25.7% of MNM
cases, consistent with previous research from
tertiary hospitals in North India, which found that
hypertensive disorders accounted for 22-26% of
severe maternal complications. PMCH had more
MNM instances connected to eclampsia due to
limited antenatal screening and delayed medical
intervention, unlike some high-resource settings
where hypertensive issues are well-managed
through early detection and intervention. Sepsis
caused 23.3% of maternal fatalities in this study,
which is similar with Bangladesh and Nigerian
research that found septicaemia and postpartum
infections caused 18-25%. Infection prevention,
antibiotic medication, and postnatal care are
essential to reducing maternal mortality. Another
major finding of this study showed that delaying to
seek treatment and hospital management delays
affect maternal outcomes. Researchers in low- and
middle-income countries (LMICs) found that the
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"three delays"—seeking care, reaching a hospital,
and receiving competent care—increase maternal
death rates. This study supports rural hospitals in
Ethiopia and Uganda, where over half of maternal
deaths were caused by patients waiting too long to
seek emergency obstetric care due to lack of
knowledge, financial hardship, and transportation
issues.

Implications for Maternal Healthcare: This
study emphasises PMCH maternity healthcare's
pros and cons. Due to prompt emergency obstetric
care, many miscarriage women survived, which
bodes well for their futures. ICU, blood transfusion,
and surgery reduced MNM maternal mortality.
Meanwhile, the healthcare delivery system needs
upgrading. Many cases go untreated, contributing
to significant maternal mortality from haemorrhage
and sepsis. ICU use was lower than predicted due
to hospital resource constraints, delaying essential
care for some patients. Referral delays from smaller
hospitals likely sent many women to PMCH in a
critical condition with limited chance of survival,
worsening outcomes. Preventing maternal mortality
involves early detection of high-risk pregnancies,
proper prenatal care, and prompt response to
obstetric emergencies. This study shows the need to
improve emergency referral systems, educate
pregnant mothers, and strengthen hospital
infrastructure.

Challenges in Healthcare Delivery: Regarding
the decrease in MNM and MM incidences, PMCH
maternal  healthcare  delivery faces many
challenges. The study identified critical care unit
bed shortages, transfusion wait times, and
insufficient emergency response teams as maternal
healthcare resources. Obstetricians and critical care
specialists were few, making high-risk case
management  difficult. Lack of expertise,
insufficient funding, cultural barriers, and distance
from healthcare facilities caused 46.7% of maternal
deaths due to treatment delays. Many women didn't
know how serious their symptoms were until
PMCH, when difficulties had developed. The study
found that referral delays from less-prestigious
hospitals caused 26.7% of maternal deaths. Many
patients did not receive appropriate stabilisation
before referral, and their diseases worsened before
PMCH. Maternal deaths were 16.7% due to
delayed surgery, blood transfusions, or intensive
care unit hospitalisation. A shortage of critical care
facilities and an overworked healthcare team
caused delays.
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Recommendations for Improvement: The study
suggests many ways to improve maternal
healthcare and reduce MM. Improving access to
intensive care unit beds, urgent obstetric medicines,
blood transfusions, and ventilators. Establishing
high-risk pregnancy teams to provide rapid
treatment. Community-based programs should
prioritise early prenatal exams and pregnancy
hazard education. Primary care hospitals and
tertiary care facilities need better referral networks
to move critically ill patients quickly. Hire more
trained obstetricians, anaesthetists, and intensive
care unit specialists to improve emergency
response. Regular training on the WHO's maternal
near miss criteria helps healthcare personnel
identify and treat high-risk scenarios. Standardising
obstetric emergency management in hospitals
reduces delays. Always providing emergency
obstetric services to urgent patients. Improving
maternity ward infection control to reduce sepsis-
related maternal mortality. For infection
prevention, ensure proper sterilisation, antibiotic
administration, and postnatal follow-up.

Conclusion

In this study, maternal near misses (MNM) and
maternal mortality (MM) are critical indicators of
maternal healthcare quality.

PMCH, Patna can handle referral inefficiencies,
delays in medical treatment, and gaps in emergency
obstetric care, however the results show that these
issues persist. Although postpartum haemorrhage,
hypertensive disorders, and sepsis were the most
common causes of MNM and MM in this study,
improving antenatal care, early complication
diagnosis, and rapid treatments is required. Delays
in care, whether at the home, referral, or hospital
level, affected maternal outcomes, highlighting the
necessity of healthcare response procedures. These
findings emphasise the need for legislative and
clinical improvements in critical care access and
referral. Increasing access to intensive care units,
primary healthcare institutions, and blood banks
can reduce maternal mortality.

Early detection and response to obstetric
emergencies are crucial for mother outcomes, thus
healthcare professionals should learn standard
methods. For proactive maternal death prevention,
policy improvements should focus on expanding
maternal  death  surveillance and  review
mechanisms. To understand regional maternal
healthcare differences, future studies need be larger
multi-center. Policy changes affect MNM and MM
rates, hence longitudinal research can reveal which
healthcare treatments succeed. Through healthcare
laws, funding allocation, and community awareness
programs, Bihar and the world can improve
maternal health and mortality.
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